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GPI-anchored CCL28 as a strong mucosal
immunostimulator with inﬂuenza VLPs
T. Mohan ∗, R.W. Compans, B. Wang
Emory School of Medicine, Atlanta, GA, USA
Background: Inﬂuenza presents amajor health problem, affect-
ing hundreds of millions of people with high morbidity and
mortality. Because of the importance of immunological regulations
at mucosa, protection provided at the pathogen’s entry site, and
promising results with different infectious diseases at mucosa, in
both clinical and experimental settings, it would be advantageous
to study the mucosal adjuvant with inﬂuenza antigens.
Methods & Materials: The M1, HA/M1, HA/M1/GPI-CCL28 VLPs
were prepared by co-infecting sf9 insect cells with rBVs express-
ing M1, HA and GPI-CCL28. The surface expression and in-vitro
chemotactic activity towards CCR3+/CCR10+cells of GPI-CCL28
were checkedusing ﬂowcytometry. All preparedVLPswere charac-
terized and immunized in mice intranasally. The IgG/IgA responses
were investigated in sera, tracheal, lung, and intestinal washes. We
analyzed CD4+IFN-+cells for proliferation and CD8+CD107a+cells
for cytolytic activitiesusingFACSat spleen, lung,mediastinal lymph
nodes, and peyer’s patches. The Th1/Th2 cytokine and IgG/IgA
secreting cells were estimated using ELISPOT while total concen-
tration were checked by sandwich ELISA. Protective studies were
evaluated in animals across distantly related subtypes.
Results: The HA/M1/GPI-CCL28 VLPs showed in-vitro
chemotactic activity for CD3+/CCR3+/CCR10+cells and
CD19+/CCR3+/CCR10+cells. The end point titer for IgG in sera
and IgA in mucosal washes ranged between 51200-102400 and
6400-12800 respectively, in HA/M1/GPI-CCL28 VLPs, signiﬁcantly
(p<0.0001) higher (4-6 fold) thanHA/M1VLPs alone orHA/M1VLPs
with sCCL28 (soluble) with signiﬁcantly higher IgG/IgA secreting
cells. The IgG2a was observed higher than IgG1, indicating Th1
type of immune response. The HAI titer was signiﬁcantly (p<0.001)
higher (3-5 fold) in antibodies with HA/M1/GPI-CCL28 VLPs
than other formulations. The HA/M1/GPI-CCL28 VLPs induced
cell proliferation but not encouraged cytolytic activities. Dur-
ing cytokine estimations, a high IFN- and IL-2 with low IL-4
and TNF- were observed. Protective efﬁcacy was determined
by challenging with A/Aichi/2/1968/H3N2 (homologous) and
A/Philippines/2/1982/H3N2 (drifted) viruses and showed 100%
and 80% survival in respective viruses, with no signiﬁcant body
weight lose, in the group of HA VLPs containing GPI-CCL28.
Conclusion: The GPI-CCL28 in inﬂuenza VLPs act as a strong
immunostimulator at both systemic and mucosal sites when com-
pared with inﬂuenza VLPs without CCL28, or inﬂuenza VLPs mixed
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Serological and molecular investigation of
dengue, chikungunya and rift valey fever in
febrile and non-febrile patients from northern
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Background: Arboviruses represent themost rapidly spreading
mosquito-borne viruses worldwide. In Mozambique, arboviroses
have been heavily neglected and for this reason they are never
considered in the differential diagnosis of acute febrile illness. A
recent dengue outbreak was reported in Pemba, situated in north-
ernMozambique in2014, andduring theoutbreakmore thanhalf of
dengue suspected cases had their dengue results negative, suggest-
ing other causes of fever of unknown origin. The aim of the study
was to investigate the circulation of dengue (DENV), chikungunya
(CHIKV), west nile virus (WNV) and rift valley fever (RVF) in febrile
and non febrile patients in Pemba, during the outbreak of dengue
in 2014.
Methods & Materials: A total of 398 individuals were identi-
ﬁed, of which, 300 were non febrile and 98 were dengue suspected
cases (febrile) attending the outpatient appointment visit at Pemba
Provincial Hospital, between March and April 2014 were enrolled
in this study. Blood samples were collected from each participant
and initially tested for dengue using IgM anti-dengue commercial
ELISA and by real time PCR. All dengue negative samples were then
tested for chikungunya, RVFV, WNV using the PCR and indirect
immunoﬂuorescence assay (IFA) for IgG detection.
Results: Of the 398 participants 37.7% (37/98) were DENV posi-
tive using PCR and allwere negative for CHIKV, RVF andWNVwhen
testedbyPCR. Among febrile patients, IgG antibodies against CHIKV
were detected in 27.5% (27/98) of febrile participants by IFA, 10.2%
(10/98) were dual positive for IgG anti-DENV and IgG anti-CHIKV
and 3.06% (3/98) were positive for IgG anti-RVF. The percentage
of positive results for IgG antibodies against DENV, CHIKV, RVFV
among non febrile participantswere 26% (78/300), 45.3% (136/300)
and 1% (3/300), respectively. No sample was positive for IgG anti-
WNV antibody among non febrile patients.
